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Description 

BACKGROUND OF THE I NVENTION 

1 . Field of the Invention 

[0001] The present invention relates to innproved 
methods for employing vacuum cleaner devices de- 
signed to handle both dry and wet cleaning situations. 

2. Description of Related Art 

[0002] A variety of vacuum cleaners are presently 
available that can effectively pick-up both dry and wet 
materials. These devices are found in a variety of forms, 
but all generally comprise a large holding tank with a 
suction unit mounted on top of the tank. Dry or wet ma- 
terials are drawn through a hose into the holding tank 
during suction. These devices are sold by a number of 
companies under trademarks, such as SHOP VAC, 
SEARS CRAFTSMAN. GENIE, HOOVER. BLACK & 
DECKER, etc. This class of vacuum cleaner is common- 
ly referred to as "wet/dry vacs." 
[0003] DE 3405749 Is directed to a floor-cleaning ma- 
chine which has the height of liquid sucked into the ma- 
chine limited by a device acting as a filter. When the fil- 
tering material is wetted by the foam on the surface of 
the liquid or by the liquid itself the flow resistance pre- 
sented to the suction air flowing through the filter isin- 
creased. The pressure difference between the outside 
and inside of the filter operates a differential pressure 
switch that switches off the suction fan's motor. 
[0004] In the case of dry material pick-up, it is impor- 
tant that dust blown into the tank of a wet/dry vac is not 
blown into the air outside the tank through the vacuum 
exhaust. In order to avoid this situation, all of these vac- 
uums are sold with some form of filter mounted between 
the tank and the exhaust to contain dry dust contamina- 
tion within the vacuJm's tank. Typical filters sold with 
these vacuum cleaners comprise a flat or pleated paper 
that is attached to the base of the suction unit within the 
tank. 

[0005] One common complaint of wet/dry vacs is that 
their filters are not suitable for use with wet materials. 
When the typical wet/dry vac filters are exposed to water 
or even wet materials (e.g., wet leaves), the water tends 
to wet-out the paper filters and quickly destroys them 
under the harsh conditions of vacuuming. Accordingly, 
manufacturers recommend that the conventional filters 
be removed whenever wet pick-up occurs. However, 
stores continue to do a brisk business in replacement 
filters for those individuals who have forgotten or re- 
fused to remove the filters when encountering wet con- 
ditions. 

[0006] Wet vacuum cleaning is further complicated by 
a number of other factors. First, while wet dirt and the 
like are inclined to stay in the tank and not become en- 
trained into the exhaust from the vacuum, the cleaning 



of mixed dry and wet materials without a filter in place 
usually leads to dust spewing from the exhaust. Second, 
even in instances where only liquid is being collected, 
the liquid tends to become aerosolized and exhausted 
5 from the vacuum. Third, most wet/dry vacs include cut- 
off valves to prevent liquid from being drawn through the 
suction unit when the tank becomes filled with liquid. 
However, these valves tend to engage only at the last 
minute, usually resulting in at least some spillage or dis- 
10 persion of liquid from the vacuum cleaner. 

[0007] The foregoing illustrates limitations known to 
exist in present methods for employing a wet/dry vacu- 
um. Thus, it is apparent that it would be advantageous 
to provide improved methods directed to overcoming 
IS one or more of the limitations set forth above. Accord- 
ingly, a suitable alternative is provided including fea- 
tures more fully disclosed hereinafter. 

SUMMARY OF THE INVENTION 

20 

[0008] The present invention is an improved method 
of employing a wet/dry vacuum cleaner ('wet/dry vac") 
for wet material pick-up. By employing a hydrophobic 
and air permeable filter material, such as an expanded 

25 polytetrafluoroethylene (PTFE). with a tight gasket 
around its edge in place of a conventional wet/dry vac 
filter, it has been determined that the filter can be re- 
tained in place at all times during operation, regardless 
of the material being collected. 

30 [0009] Preferably, the present invention comprises a 
method for employing a wet/dry vacuum for collecting 
wet material that comprises: providing a filter cartridge 
comprising a hydrophobic and air permeable filtration 
membrane and a liquid-tight gasket, the filtration mem- 

35 brane being sufficiently hydrophobic so as to withstand 
repeated exposure to water without degradation; pro- 
viding a wet/dry vacuum, the vacuum having a tank, a 
suction unit and an air exhaust; mounting the filter car- 
tridge on the suction unit of the wet/dry vacuum such 

40 that the filtration membrane is disposed in a predeter- 
mined location below a rim of the tank; and employing 
the wet/dry vacuum to collect wet material, wherein 
when a predetermined amount of wet material is collect- 
ed and the filtration media is completely covered by said 

45 wet material, wet material collection is ceased thereby 
preventing overflow of said collected wet material from 
said tank. 

DESCRIPTION OF THE DRAWINGS 

SO 

[0010] The operation of the present invention should 
become apparent from the following description when 
considered in conjunction with the accompanying draw- 
ings, in which: 

55 

Figure 1 is a perspective view of the bottom of one 
embodiment of a filter for use in the present inven- 
tion shown in exploded orientation above a suction 
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unit of a conventional wet/dry vac; 

Figure 2 is a perspective view of tlie top of the filter 

unit shown in Figure 1; 

Figure 3 is a perspective view of the bottom of an- 
other embodiment of a filter for use in the present 
invention shown in exploded orientation above a 
suction unit of another brand of conventional wet/ 
dry vac; 

Figure 4 is a perspective view of an alternate em- 
bodiment of a filter in accordance with the present 
invention; 

Figure 5 is a perspective view of an altemate em- 
bodiment of a filter in accordance with the present 
invention; and 

Figure 6 is a partial sectional view of a wet/dry vac- 
uum cleaner in accordance with the present inven- 
tion. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] The present invention employs an expanded 
polytetrafluoroethylene (PTFE) membrane laminate fil- 
ter cartridge in a wet/dry vac to provide effective filtration 
for collection of both dry and wet material in accordance 
with the present invention, the filter cartridge may be 
used during wet or dry pick-up with no risk of filter deg- 
radation or diminished filtering capabilities during wet 
pick-up. 

[0012] Figures 1-5 illustrate embodiments of a filter 
cartridge 10 for use with the present invention. Figure 1 
shows the filter cartridge 10 mounted on a suction unit 
12 of one form of commercially available wet/dry vacu- 
um cleaner. The wet/dry vac shown is a Model 917744 
SEARS CRAFTSr^AN wet/dry vac available from 
Sears. Roebuck & Co., Chicago, IL. 
[0013] Typical of most wet/dry vacs, the vacuum 
cleaner illustrated in Figure 1 comprises the suction unit 
1 2 that mounts on top of a tank 1 3 (Figure 6) for collect- 
ing contamination in the form of dirt, dust, water and oth- 
er liquids, for example. The suction unit 12 includes an 
opening (not shown) to which a vacuum cleaner hose is 
attached, an exhaust 14, a safety valve 16 for shutting 
off the suction unit 12 when liquid fills the tank, and 
catches 1 8a, 1 Sb for securing the suction unit 1 2 to the 
tank. 

[0014] A conventional wet/dry vac of this type em- 
ploys a pleated paper filter on a hub 13 of the suction 
unit to filter dirt and dust before it reaches the vacuum 
motor or the vacuum exhaust 14. As has been noted, 
the paper and fabric filters work adequately for dry par- 
ticle pick-up, but will rapidly degrade when exposed to 
water and other liquids. Accordingly, the paper filter 
must be removed prior to liquid or wet material collec- 
tion. A further problem with paper filters is that they are 
not easily cleaned (with cleaning primarily limited to 
shaking or lightly brushing the filter). Accordingly, the fil- 
ters are generally not cleaned, but are merely thrown 
away when they become filled with dust. 



[0015] In accordance with the present invention, an 
extremely durable filter cartridge is provided that in- 
cludes filtration media that is capable of being exposed 
to repeated exposures to water without degradation. 

5 Particularly preferred is a hydrophobic material that pro- 
vides a barrier to liquid penetration. Suitable filtration 
materials that can be used with the present invention 
include: expanded polytetrafluoroethylene (PTFE) 
membrane; expanded ultra high molecular weight poly- 

10 ethylene (UHMW PE) membrane; microporous open 
cell polymers (such as, polyurethane foam); or dense 
paper filters treated to be hydrophobic (such as treat- 
ment with a Milease F-95 treatment available from 
Zeneca Inc.. Wilmington. DE, or a SCOTCH GUARD 

IS brand treatment available from 3M, St. Paul. MN). for 
example. 

[001 6] It is particularly preferred to employ an expand- 
ed PTFE filter with the present invention. Expanded PT- 
FE made in accordance with United States Patents 

20 3.953.566. 3,962,153, 4.096.227. and 4,187,390. all in- 
corporated by reference, is formed by heating and rap- 
idly expanding PTFE in at least one direction. When 
processed in this manner, the expanded PTFE forms a 
microscopic structure of polymeric nodes interconnect- 

25 ed by fibrils. Space between the nodes and fibrils are 
micropores that allow the passage of air and water va- 
por, but are too small to permit passage of liquid water 
or even fine water droplets. 

[0017] The expanded PTFE filter material for use with 

30 the present invention comprises a single layer of ex- 
panded PTFE membrane, approximately 0.2 to 0.127 
mm thick. The final sheet ideally has the following prop- 
erties: porosity of 70% to 95%. and a permeability range 
of 2 to 60 or more cfm/ft^ at 12.7 mm (0.5 inch) H2O. 

35 Preferably, the sheet comprises a thickness of 0.02 to 
0.05 mm, a porosity of 90 to 95%, and permeability of 5 
to 10 cfm/ft2 at 12.7 mm (0.5 inch) H2O. 
[001 8] Pore size measurements may be made by the 
Coulter Porometer™. manufactured by Coulter Elec- 

40 tronics, Inc., Hialeah. FL. The Coulter Porometer"»^ is 
an instrument that provides automated measurement of 
pore size distributions in porous media using the liquid 
displacement method (described in ASTM Std. 
F316-86). Air permeability may be measured by clamp- 

45 ing a test sample in a gasketed flanged fixture which 
provided a circular area of approximately 3827mm2 
(69.85 mm diameter) (6 square inches (2.75 inches di- 
ameter)) for air flow measurement. The upstream side 
of the sample fixture is connected to a flow meter in line 

50 with a source of dry compressed air. The downstream 
side of the sample fixture is open to the atmosphere. 
Testing is accomplished by applying a pressure of 12.7 
mm (0.5 inch) of water to the upstream side of the sam- 
ple and recording the flow rate of the air passing through 

55 the in-line flowmeter (a ball-float rotameter). The sample 
is conditioned at 70" F and 65% relative humidity for at 
least 4 hours prior to testing. Results are reported in 
terms of Frazier Number which is air flow in cubic feet/ 
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minute/square foot of sample at 12.7 mm (0.5 inch) wa- 
ter pressure. 

[001 9] The filter material is then laminated to a porous 
backing material, such as a porous polyester nonwoven, 
paper, felt, sintered polypropelyne. polyethylene, poly- 
imide. polyamide, etc. In order to increase exposed sur- 
face area, the filter material can then be folded into mul- 
tiple pleats and then installed in a "rippled" or " pleated" 
orientation into the filtration apparatus. The pleated ma- 
terial can be formed into a cylinder or "tube" and then 
bonded together such as through the use of an adhesive 
(e.g.. hot-melt glue, etc.). or ultrasonic welding, for ex- 
ample. 

[0020] As is shown in Figures 1 and 2, the final com- 
posite filter sheet material 20 is preferably pleated into 
a tube having approximately 0.5 to 3 pleats per cm. To 
form the filter cartridge 10 from the tube, the tube is 
mounted with an end plate 22 at one end and a tight 
gasket element 24 at its opposite end. The end plate 22 
and gasket element 24 are ideally provided with grooves 
26, 28, respectively, into which the filter sheet 20 is 
mounted. The filter sheet 20 can be held in the grooves 
through any suitable means, including through the use 
of an adhesive, or a potting compound 30, for example. 
It is important that the seal between the filter sheet 20 
and the end plate 22 and the gasket element 24 are liq- 
uid tight so as to avoid leakage therethrough. 
[0021] The gasket element 24 can be formed from any 
suitable material that will retain its elastic and conform- 
able properties over time and can provide a snug and 
air, liquid-tight seal. A preferred material for the gasket 
is: urethane. such as GORE BOND I3P3 brand urethane 
available from W. L. Gore & Associates. Inc.. Newark, 
DE. 

[0022] It should be understood that the filter used in 
the present invention may be constructed in a variety of 
manners. For instance, the end cap 22 may be con- 
structed from any suitable material such as plastic or 
metal (preferably non-corrosive metal), for example. 
Further, it may be possible to employ a filter with no end 
cap, using instead a gasket element on both sides of the 
filter. 

[0023] As is shown in Figure 2, the filter cartridge 10 
for use in the present invention is formed with non-cor- 
rosive parts so as to avoid rust and other problems that 
can be encountered with wet material collection. Pref- 
erably, as is shown, the filter is formed from a sufficiently 
stiff and resilient filter sheet that does not require a cage, 
perforated core, or other Internal stiff ener to maintain the 
shape of the filter during use. 

[0024] Especially preferred for use with the present 
invention is to employ a pleated filter sheet where tips 
32 of the pleats have been treated to protect against 
wear and damage of the fitter media along the tips 32 of 
the pleats during use. The preferred pleats are treated 
by heat and pressure densification and/or polymer coat- 
ing. The filter cartridge 1 0 may be supported by hub 1 3, 
52 as shown in Figures 1 and 3, respectively. 



[0025] When constructed in the manner disclosed, 
the filter cartridge 10 has one open end 34 surrounded 
by the gasket element 24 that is adapted to snugly fit 
over the exhaust section of the suction unit 12 of the 

5 wet/dry vac. The precise shape and proportions of the 
gasket element 24 will vary between different wet/dry 
vacs. Additionally, various wet/dry vacs have different 
mounting mechanisms to secure the filter in place. For 
example, the filter unit shown in Figure 1 includes a 

10 washer 36, bolt 38. and adjustable nut 40. The bolt 38 
passes through an opening 42 in the end plate 22 to 
hold the filter cartridge 10 in place on the suction unit 
12. The gasket element 24 forms a tight fit against a 
sealing surface 44 on the suction unit 12 in this embod- 

is iment when retained in place using the bolt 38 and nut 
40. 

[0026] Another embodiment of wet/dry vac that can 
be employed with the present invention is shown in Fig- 
ure 3. This drawing represents a suction unit for a SHOP 

20 VAC brand wet/dry vacuum. Model 500A. Conventional 
filters on this type of wet/dry vac are held in place using 
an elastic band or mounting ring around the paper filter 
In order to adapt an expanded PTFE filter to this appli- 
cation, a modified gasket element 46 has been provided 

25 that holds the filter cartridge in place on the suction unit 
12 without the need of separate mounting means. As is 
shown, the end plate 48 in this embodiment contains no 
mounting hardware and merely provides a tight seal to 
the interior of the filter cartridge. The gasket element 46 

30 forms a tight fit against sealing surface 50 around hub 
52 to prevent liquid from passing through to the exhaust 
of the vacuum cleaner Again, an adhesive or potting 
material 54. or similar material is used to form a tight 
seal on the ends of the fitter material. 

35 [0027] The present invention employs the above de- 
scribed filter cartridges in the following manner. First, 
the filter cartridge is mounted on the wet/dry vacuum 
cleaner in the manner previously described so as to form 
a liquid tight seal between the tank and the vacuum 

40 cleaner exhaust. Next, the vacuum cleaner is employed 
In a convenfional manner to pick-up debris. When liquid 
or wet material is encountered, no modification to the 
vacuum need occur. The durable vacuum fitter com- 
bined with a liquid tight seal around the filter assures 

45 that liquid will not destroy the filter and provides an ef- 
fective barrier to liquid escaping from the tank. 
[0028] Among the Important advantages of the proc- 
ess of the present invention is that aerosolized liquid that 
is generated when liquid is drawn into the tank is also 

50 effectively filtered. With liquid pick-up using convention- 
al wet/dry vac operation, liquids tend to form a fine mist 
or "aerosol" that will attack and destroy conventional pa- 
per and cloth filters causing liquid leakage through the 
exhaust once the filter becomes saturated. If the vacu- 
us um cleaner is run without a filter, the aerosol will spew 
out the vacuum cleaner's exhaust. The filter employed 
with the present invention provides a barrier to the es- 
cape of aerosolized liquid from the tank, with liquid mist 
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condensing on the filter and dripping down into the tank. 
This provides significant benefits by effectively contain- 
ing the aerosolized liquid while also protecting the suc- 
tion unit 12 from contamination or attack by the liquid. 
These benefits are particularly desirable where the wet/ 
dry vac is being used to collect corrosive, hazardous, 
noxious, or similar materials where complete contain- 
ment is important. In fact, it is believed that this aspect 
of the present invention may allow conventional wet/dry 
vacs to be used for many new applications that were 
previously impossible due to the risk of aerosolizing and 
dispersing hazardous liquid substances. 
[0029] Another important feature of the present inven- 
tion is that the present invention provides for more se- 
cure liquid pick-up. Until the present invention, the col- 
lection of liquid has always been a constraint for wet/dry 
vac operation. Since the vacs can collect a large amount 
of liquid in a relatively short period of time, there is al- 
ways a distinct risk that the tank will completely fill with 
liquid and the liquid will then be expelled from the ex- 
haust or sucked into the motor or fan on the unit. In order 
to avoid this problem, wet/dry vacs include some form 
of shut-off valve 16 to prevent liquid from overfilling the 
tank. The problem with these valves is that they tend to 
engage only at the last minute and some liquid spillage 
can occur. 

[0030] As best seen by reference to Figure 6, with the 
present invention, the filter unit itself serves as an ex- 
tremely effective valve to prevent any liquid from exiting 
the tank 13. If the unit completely fills with liquid with a 
filter of the present invention in place, suction will dimin- 
ish and cease as the filter becomes covered with liquid. 
In this instance, the only risk of spillage is the release 
of liquid In the vacuum cleaner hose back to the area 
being cleaned when the drum is completely filled. Ac- 
cordingly, when employed with a conventional wet/dry 
vac, the filter provides an additional layer of protection 
that liquid will not overfill the tank. Further, the filter unit 
employed with the present invention is so effective at 
isolating liquid from the exhaust, that it. is believed pos- 
sible to completely dispense with a shut-off valve entire- 
ly from the wet/dry vac. This provides a cost savings for 
the manufacturer and allows for the construction of sim- 
pler, lighter, and easier to assemble wet/dry vac units. 
[0031] As best seen by reference to Figures 4 and 5, 
a mounting means may be employed to locate the filtra- 
tion sheet below a top rim portion of the tank 13. More 
particularly, in one embodiment of the present invention, 
the gasket 24 defines a predetermined length, as meas- 
ured axially along the filter 10 and shown by reference 
line "A", to locate the filter below a top surface of the 
suctran unit 12. Preferably the gasket 24 defines a pre- 
determined length which locates the filter sheet 3/4" to 
2" below the top surface of the suction unit 1 2. This novel 
technique allows the tank to fill with liquid until the liquid 
level reaches the bottom of the gasket 24. completely 
covering the filter sheet. At this point, the filter sheet 20 
is complete submerged in liquid and airflow can no long- 



er penetrate the media. Therefore, the vacuum cleaner 
stops collecting liquid and spillage is avoided from the 
tank. As best seen by Figure 5, the gasket 24 may be 
under-cut to allow operators to fit their fingers between 
5 the gasket and the suction unit. This allows an operator 
to obtain a good grip on the fitter so that the filter can be 
removed from the lid. 

[0032] In cases in which a suction unit is recessed so 
that the gasket 24 is above a top portion of the suction 
10 unit rim when the suction unit is installed on tank 1 3. the 
mounting means may comprise a separate spacer. In 
this case, a separate ring may be used to space the gas- 
ket 24 below the top of the suction unit rim. The spacer 
must be of a design which allows the filter to be secured 
IS to the suction unit in a leak-free manner. Vacuum clean- 
ers may also be designed so that the support hub or 
cage on which the filter 10 mounts is positioned so that 
the gasket 24 is below a top rim portion of tank 13. 
[0033] Still another important benefit of the process 
20 of the present invention is that the filter can be easily 
removed, fully cleaned, and then re-mounted in the vac- 
uum cleaner. Since the filter employed with the present 
invention is completely waterproof, the filter can be com- 
pletely washed inside and out of dirt and contamination 
25 with no compromise of the filtration efficiency of the filter. 
As a result, the operative life of the filter when used in 
conjunction with the present invention is dramatically in- 
creased over conventional filters. 
[0034] Finally, the filter used in the present invention 
30 provides dramatic improvements over previous wet/dry 
vac operations. As has been explained, currently man- 
ufacturers recommend that filters be removed from the 
wet/dry vac when liquid or wet material pick-up occurs. 
In these instances, the vacuum cleaners effectively op- 
35 erate with little or no filtration occurring. This unfortu- 
nately results in dust dispersion from the vacuum when 
wet and dry material is simultaneously collected. Anoth- 
er problem is that conventional wet/dry filters provide 
only marginal filtration efficiencies even when the paper 
40 filters are in place. 

[0035] By contrast, the filter employed with the 
present invention provides excellent particle filtration at 
all times. The preferred expanded PTFE filter for use in 
the present invention provides a filtration efficiency of 
45 60 to 99%, or more, at 0.3 microns. Ideally, the filter has 
an efficiency of 99.7 to 99.9 at 0.3 microns. This is ex- 
traordinary performance, as compared with convention- 
al wet/dry vac filters, which typically have a filtration ef- 
ficiency of about 10 to 20% at 0.3 microns when oper- 
50 ated dry and virtually no long-term filtration efficiency 
when operated wet. 

[0036] Without intending to limit the scope of the 
present invention, the following examples illustrate how 
the present invention may be made and used: 

55 

Example 1 

[0037] A cartridge for use in the present invention was 
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constructed by first taking an expanded PTFE menn- 
brane, made in accordance with U. S. Patent 3.953.566 
to Gore, with the following properties: 
[0038] A permeability of 21 ft^/min and 0.5 inch HgO. 
A Mullen burst of about 2 psi and a thickness of approx- s 
innately 2 mils (0.05 mm). 

[0039] This material is commercially available from W. 
L Gore and Associates Inc.. Newark. DE. under the 
trademark GORE-TEX. 

[0040] The expanded PTFE membrane material was io 
laminated to a 6 oz Reemay Style 2024 polyester ther- 
moplastic non woven acquired from Reemay, Inc.. Old 
Hickory. TN. Lamination was accomplished by applying 
260''C heat and 206 KPa (30 psi) pressure for a period 
of about 0.1 seconds. The resulting laminate had the ^5 
following properties: 
[0041] A permeability of 9 ft^/min at approximately 0 5 
inch HgO and a Mullen burst tester measurement of 
about 150 psi. 

[0042] The Mullen's burst test (Federal Std. 191 A. 20 
Method 551 2) is performed in the foltowing manner. The 
test consists of clamping a test specimen in a fixture, 
applying water under pressure against the inner sur- 
face, and visually obsen/ing the outward facing surface 
of the specimen until the specimen ruptures (Burst). The 2S 
pressure at which these events occur is recorded. 
[0043] The laminate was then pleated using a pleating 
machine. The pleated pack was then sealed together 
into a cylinder using a DEXTER HYSOL® 232 EVA hot 
melt glue. This cylinder was then attached to a gasket 30 
on one end and an end plate on the opposite end. The 
attachment between the filter material and the gasket 
and end plate was sealed using a urethane potting com- 
pound, GORE BOND I3P3 available from W. L Gore & 
Associates, Inc., of Newark. DE. 
[0044] This filter was employed in a 1 6 Gallon SEARS 
CRAFTSMAN Wet/Dry Vac. The vacuum cleaner was 
used to pick-up water from a tub and it did so without 
any water or mist spraying out of the exhaust of the vac- 
uum. Once the tank of the vac was filled with water, with 40 
the filter totally surrounded by water, the flow stopped 
and no water exited the exhaust. 
[0045] While particular embodiments of the present 
invention have been illustrated and described herein, 
the present invention should not be limited to such illus- 4S 
trations and descriptions, it should be apparent that 
changes and modifications may be incorporated and 
embodied as part of the present invention within the 
scope of the following claims. 

so 

Claims 

1. A method for employing a wet/dry vacuum for col- 
lecting wet material that comprises; providing a wet/ ^5 
dry vacuum, having a tank (13). a suction unit ^^2) 
and an air exhaust (14); mounting a filter cartridge 
on said suction unit such that the filtration mem- 



brane is disposed in a predetermined location be- 
low a nm of the tank; and employing said wet/diy 
vacuum to collect wet material, wherein when a pre- 
determined amount of said wet material is collected 
and the filtration membrane is completely covered 
by said wet material, wet material collection is 
ceased thereby preventing overflow of said collect- 
ed wet material from said tank, the improvement 
comprising: 

providing a filter cartridge (10) comprising a hydro- 
phobic and air permeable filtration membrane and 
a liquid-tight gasket, the filtration membrane being 
sufficiently hydrophobic so as to withstand repeated 
exposure to water without degradation. 

2. A wet/dry vacuum cleaner comprising a tank (1 3) 
having an interior volume and a top rim portion; a 
suction unit (12); a filter cartndge; and means for 
mounting said filter cartridge within said interior vol- 
ume of said tank, such that said filter cartridge is 
disposed below the top rim portion of said tank, 
wherein when a predetermined amount of wet ma- 
terial is collected in said tank, during operation of 
said wet/dry vacuum cleaner, and the filter cartridge 
is completely covered by said wet material, wet ma- 
terial collection is ceased, thereby preventing over- 
flow of such collected wet material from said tank, 
wherein the improvement comprises providing a fil- 
ter cartridge (10) comprising a hydrophobic and air 
permeable filtration membrane and a liquid-tight 
gasket, the filtration membrane being sufficiently 
hydrophobic so as to withstand repeated exposure 
to water without degradation, 

3. The method of claim 1 that further comprises pro- 
viding as the filtration membrane and expanded pol- 
ytetrafluoroethylene membrane. 

4. The method of claim 1 that further comprises em- 
ploying the filter cartridge for both wet and dry ma- 
terial pick-up. whereby the filter cartridge further 
provides dust filtration. 

5. The wet/dry vacuum cleaner of claim 2. further com- 
prising providing as the filtration membrane and ex- 
panded polytetrafluoroethylene membrane. 



Patentanspruche 

1. Verfahren zum Venwenden eines NaB/Trocken- 
Saugers zum Aufnehmen von feuchtem Schmutz. 
umfassend: Bereitstellen eines NaB/T rockken-Sau- 
gers mit einem Behalter (1 3), einer Saugeinheit (1 2) 
und einem LuftauslaB (14); Montieren eines Filter- 
einsatzes an der Saugeinheit in der Weise, daB die 
Filtermembran sich an einer vorbestimmten Stelle 
unterhalb eines Randes des Behalters befindet. 
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und Verwenden des NaRmocken-Saugers zum 
Aufnehmen von feuchtem Schmutz. wobei. wenn 
eine vorbestimmte Menge des f euchten Schmutzes 
angesammelt ist und die Filtermembran vollstandig 
von dem feuchten Schmutz bedeckl ist. das Sam- 
mein von feuchtem Schmutz beendet wird. um da- 
dufch einen Uberlaut des angesammelten feuchten 
Schmutzes aus dem Behalter zu vermeiden. mit foi- 
gender Verbesserung: es werden ein Fiitereinsatz 
(10) mit einer hydrophoben und luftdurchlassigen 
Filtriermembran und eine flussiglteitsdichte Abdich- 
tung bereitgestellt. wobei die Filtriermembran aus- 
reichend hydrophob ist. um einer wiederholten Ex- 
position mit Wasser ohne Beeintrachtigung zu wi- 
derstehen. 

2. Na3/Trocken-Saugreiniger. umfassend einen Be- 
halter (1 3) mit einem Innenvolumen und einem obe- 
ren Randabschnitt. eine Saugeinheit (12). einen Fii- 
tereinsatz und eine Einrichtung zum Anbringen des 
Filterelnsatzes innerhalb des Innenvolumens des 
Behalters derart. daB der Fiitereinsatz sich unter- 
halb des oberen Randabschnitts des Behalters be- 
findet. wobei, wenn eine vorbestimmte Menge an 
feuchtem Schmutz in dem Behalter wahrend des 
Betriebs des NaB/Trocken-Saugreinigers ange- 
sammelt ist und der Fiitereinsatz vollstandig von 
dem nassen Schmutz bedeckt ist. das Aufnehmen 
von Schmutz beendet wird. um dadurch einen 
Uberlauf des angesammelten feuchten Schmutzes 
aus dem Behalter zu verhindern. wobei die Verbes- 
serung darin besteht. daB ein Fiitereinsatz (10) mit 
einer hydrophoben und luftdurchlassigen Filtrier- 
membran und eine flussigkeitsdichte Abdichtung 
vorhanden sind. wobei die Filtriermembran ausrei- 
chend hydrophob ist. um einer wiederholten Expo- 
sition mit Wasser ohne Beeintrachtigung zu wider- 
stehen. 

3. Verfahren nach Anspruch 1. weiterhin umfassend 
die Bereitstellung einer Membran aus expandler- 
tem Polytetrafluorethylen als die Filtriermembran. 

4. Verfahren nach Anspruch 1. umfassend die Ver- 
wendung des Filtereinsatzes zum Aufnehmen von 
sowohl feuchtem als auch trockenem Material, wo- 
bei der Fiitereinsatz auBerdem eine Staubfiltrierung 
vornimmt. 

5. NaB/Trocken-Saugreiniger nach Anspruch 2. bei 
dem als Filtriermembran eine Membran aus expan- 
diertem Polytetrafluorethylen vorhanden ist. 



Revendications 

1 . Precede pour utiliser un aspirateur de mati&res hu- 
mides/s^ches pour rdcupdrer des matldres humi- 
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des, comportant les 6tapes consistant k : 

fournir un aspirateur de mati^res humides/s6- 
ches. ayant un resen/oir (13), une unite d'aspi- 
ration (12) et un 6chappement d'air (14), 
monter une cartouche de filtre sur ladite unite 
d'aspiration de telle sorte que la membrane de 
filtration est dispos6e en un emplacement pre- 
determine sous un rebord du reservoir, et 
utiliser ledit aspirateur de mati6res humides/ 
s^ches pour recup6rer des mati^res humides. 
par lequel lorsqu'une quantite predeterminee 
desdites matiftres humides est r6cuperee et 
lorsque la membrane de filtration est complfe- 
tement recouverte par lesdites mati^res humi- 
des, la recuperation des matiferes humides est 
interrompue en evitant ainsi un debordement 
desdites matieres humides recueillies a partir 
dudit reservoir. l'am6lioration consistant k : 
agencer une cartouche de filtre (10) compor- 
tant une membrane de filtration permeable k 
I'air et hydrophobe et un joint etanche aux liqui- 
des, la membrane de filtration etant suffisam- 
ment hydrophobe pour resister k des exposi- 
tions repetees k I'eau. sans degradation. 

Aspirateur de matieres humides/seches compor- 
tant un resen/oir (13) ayant un volume interieur et 
une partie de rebord superieure, une unite d'aspi- 
ration (12), une cartouche de filtre. et des moyens 
pour monter ladite cartouche de filtre k rinterieurdu- 
dit volume interieur dudit reservoir, de telle sorte 
que ladite cartouche de filtre est disposee sous la 
partie de rebord superieure dudit resen/oir, dans le- 
quel lorsqu'une quantite predetermin6e de matieres 
humides est recuperee dans ledit resen/oir. lors du 
fonctionnement dudit aspirateur de matieres humi- 
des/seches, et que la cartouche de filtre est com- 
pietement recouverte par lesdites matieres humi- 
des, la recuperation de matieres humides est inter- 
rompue, evitant ainsi un debordement de telles ma- 
tieres humides recuperees k partir dudit reservoir, 
dans lequel I'ameiioration consiste k fournir une 
cartouche de filtre (10) comportant une membrane 
de filtration hydrophobe et permeable k I'air et un 
joint etanche aux liquides. la membrane de filtration 
etant suffisamment hydrophobe pour resister k des 
expositions repetees k I'eau, sans degradation. 

Procede selon la revendication 1 qui consiste k 
fournir en tant que membrane de filtration une mem- 
brane en polytetrafluoroethyiene expanse. 

Precede selon la revendication 1 qui consiste de 
plus k utiliser la cartouche de filtre k la fois pour le 
recueil de matieres humides et seches, la cartou- 
che de filtre fournissant de plus une filtration de la 
poussiere. 
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Aspirateur de matiferes humides/sfeches selon la re- 
vendication 2, consistant de plus k fournir en tant 
que membrane de filtration une membrane en po- 
lyt6trafluoro6thyl6ne expans6. 
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FIG. 1 
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FIG. 4 
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FIG. 5 
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